Abstract: This work examines atomic and molecular signatures in laser-induced plasma in 11 standard ambient temperature and pressure environments, including background contributions to 12 the spectra that depend on the laser pulse-width. Investigations include solids, gases, and 13 nano-particles. Abel inversions of measured line-of-sight data reveal insight into the radial plasma 14 distribution. For nominal 6 nanosecond laser pulses and for pulse-energies in the range of 100 to 15 800 mJ, expansion dynamics and turbulence due to shock phenomena are elucidated to address 16 local equilibrium details that are frequently assumed in spatially averaged emission spectroscopy.
Introduction

29
Analysis of atomic species traditionally utilizes atomic emission spectroscopy of flames, plasmas, Balmer series lines of hydrogen that occur in the visible spectrum for electron density determination, 38 and the integrated ratio of these lines or with respect to the continuum. Optical emission 39 spectroscopy (OES) records indicate presence of molecular species that can elucidate sample 40 composition or interaction processes in the ambient atmosphere [3] [4] [5] [6] 
Experimental details
58
The experimental arrangement consists of a set of components typical for time-resolved, breakdown sites as indicated in the computed focal intensity distribution (see Fig. 1 ).
82
The laser-supported plasma expansion is consistent with previous focal volume investigations [25] 
Results and discussion
90
The experimental series for the separate measurements of atomic H and CN molecular distribution 1 mm and at a delay of 3.7 µ s, reveal expected lower temperature than that for the 1.2 µ s time delay.
142
One would expect that the CN molecule distribution is close to uniform in chemical equilibrium.
143
For time delays in the range of 5 to 50 µ s, the line-of-sight molecular CN spectra are well developed,
144
and the recorded optical emissions originate from a decreasing volume with increasing gate delay.
145
In addition, CN recombination radiation signals may be stronger for specific ranges of temperature. 
